Dr. Thomas Hilker left us on 4 September 2016 following a sudden cardiac arrest. Thomas was a devoted husband to Yhasmin, and a brother and son to his family in Germany to whom we express our deepest sympathies. Friends and colleagues of Thomas in the remote sensing and ecological communities lament this tragic loss. During his short but stellar science career, Thomas became a world leader in the field of carbon, water and energy exchange from the land. He pioneered studies in the Amazonian forests, using anisotropy information acquired from satellites to describe three-dimensional structures that linked these ecosystems functionally to climatic variation.
Thomas had an extreme range of interests-from the engineering of advanced spectrometers to providing new theories and innovative methods to process remotely sensed data. Dr. Piers Sellers, Acting Director of the Earth Sciences Division at NASA/GSFC, and Deputy Director of the Sciences and Exploration Directorate wrote: "Thomas Hilker was something of a renaissance man in Earth Science. He could climb towers, measure tall trees, and calculate spectral indices in his head. Working with him was like collaborating with two or three normal people. He had some of the best and most original ideas in remote sensing that I've come across, but unlike most of us, he could go get the data to prove his point. And he was always the best fun. I remember him coming to a couple of parties of ours-he was always relaxed, humorous, charming. He could make people laugh and everyone felt so good around him. Thomas became fascinated by the global carbon cycle following receipt of his Master's degree and was keen to utilize his geospatial skills to unlock the details of the cycle. Inspired by the links between canopy reflectance and photosynthesis, Thomas designed an Automated Multiangular Spectroradiometer for Estimation of Canopy reflectance [1] and improved it in subsequent iterations [2, 3] to be able to continuously monitor subtle changes in the reflected spectra from forest canopies. Appreciating the potential of a photochemical reflectance index (PRI) developed by Gamon et al. [4] to indicate when the photosynthetic process was down-regulated, Thomas, supported by the Canadian Carbon Program (CCP), developed new techniques for processing spectral data acquired from multi-angular observations. Changes in spectral bi-directional reflectance (BRDF) help derive remotely sensed estimates of gross primary productivity (GPP) in close agreement with that measured at a number of eddy-flux tower sites in Canada [5, 6] .
In his PhD dissertation, he found a way to measure and describe forest structure in striking detail using airborne Light Detection and Ranging (LiDAR) data. His innovative approach helped to explain differences measured in net ecosystem production at a range of forest sites [7] . For this effort, Thomas was jointly awarded the best PhD thesis in 2008 by the Canadian Remote Sensing Society (CRSS).
Thomas enjoyed the elegant simplicity of laser return data and completed a number of studies examining how airborne and ground-based laser scanning could be used to provide insights into ecological processes as well as estimates of productivity in lodgepole-pine and Douglas-forests [8, 9] . His work with LiDAR continued after his PhD [10] and at Oregon State University he continued to examine uncertainties in above ground biomass estimates from LiDAR [11] and that fused with other sensors such as Landsat [12] . He also developed an approach to effectively fuse Landsat and MODIS imagery, in what has become his highest cited paper to date [13] .
Joining NASA in 2009, Thomas, collaborating with a group of established scientists, built the theoretical foundations for a satellite that could carry instruments to sense constraints on photosynthesis (light-use-efficiency), which could be compared with measurements acquired at tower sites and expanded to encompass all terrestrial vegetation [14] [15] [16] [17] [18] [19] .
Thomas was intrigued by the ongoing controversy around the dry-season greening of the Amazon forests. As a result, he led a MODIS-based analysis that demonstrated a strong correlation of the remotely sensed greening and browning anomalies of the Amazonian rainforest with the short-term climate variability as expressed in the ENSO index [20] . The power of multi-angle satellite observations of vegetation properties to estimate photosynthesis and other key processes encouraged Thomas to join the National Institute for Space Research in Brazil as a visiting scientist in 2014 and establish important collaborations with Brazilian scientists. With their help, and that of colleagues at Goddard Space Flight Center, he developed the project "MAPS: Multi-angle Amazon Physiology and Structure" funded by the Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq), as part of the Brazilian program "Science without Borders". Previous studies had demonstrated the high sensitivity of the Enhanced Vegetation Index (EVI) to differences in view-illumination geometry. While conventionally, this BRDF effect was considered as a "noise" in the MODIS time series, Hilker and colleagues proposed a unique approach using EVI anisotropy as a source of information on canopy structure in the Amazon [21] . Seasonality and drought effects were quantified using directional information obtained from the EVI in MODIS forward scattering and backscattering view directions. This step was preceded by a careful definition of the length of the dry season over the different regions of the Amazon.
Within the scope of the MAPS project, Thomas was striving to develop a first-principle way to characterize vegetation using spectral reflectance in place of more conventional vegetation indices. Atmospherically corrected data from Multi-Angle Implementation of Atmospheric Correction (MAIAC) algorithm [17] in MODIS bands 1-12 were used to invert the fully-coupled canopy reflectance model ProSAIL to estimate monthly canopy chemistry (carotenoids, canopy water, and nitrogen content) focusing the analysis on chlorophyll [22] . The results showed strong seasonal variations in ProSAIL-derived pigment estimates in central Amazon with marked increases in chlorophyll concentrations early during the dry season. Hilker concluded that vegetation phenology, rather than changes in sunlight, directly controls seasonality of plant productivity across the region. This pioneering work allowed Thomas to experience in loco the intensity of Amazon forest functioning. Thomas's sharp ideas on using multi-angular information for studying Amazon forest processes will be eternized by his legacy of scientific writings and passionate engagement with students and scientists during his time in Brazil.
Thomas was on the editorial board of Remote Sensing of Environment and a dedicated reviewer for a large number of Forestry and Remote Sensing journals. He served on the Scientific Committee of the XVII Symposium on Brazilian Remote Sensing (SBRS) and was the organizer of Special Sessions on XVII SBRS held in 2015 and on the next XVIII SBRS to be held in 2017.
In his own way, Thomas had an irresistible personality-kind and humble, always smiling and in good humor. In combination with his engaging and sharp mind, and boundless enthusiasm for his work, he drew many researches into his orbit starting multiple collaborations. In every place he worked, he rapidly became a reference for students and researchers who sought his scientific advice.
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